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MARK-UP COPY OF SUBSTITUTE SPECIFICATION SHOWING CHANGES MADE 

COAXIAL CANNULA PROVIDED WITH A SEALING ELEMENT 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a 35 U.S.C. §371 application of International Application No. 
PCT/EP04/03327, filed March 29, 2004, which claims priority to German Patent Application No. 
20305093.2, filed March 29, 2003, the entireties of which are hereby incorporated by reference. 

The invention relates to a coaxial cannula that can be employed in tissue, in which for 
removing tissue are a biopsy needle unit with specimen removal space and a longitudinally 
movable specimen separating device that coaxially encloses the biopsy needle on the exterior 
wall, and whereby the coaxial cannula has on its proximal end a sealing element that enclo s es t he 
space b e tween the int e rior wall of the coaxial cannula and the exterior wall of the specimen 
separating device. 

BACKGROUND OF THE INVENTION 

Known from DE GMS 202 09 525.8 is a coaxial cannula that can be inserted into tissue 
and in which a biopsy needle unit can be employed. A seal is provided between the interior wall 
of the coaxial cannula and the exterior wall of the biopsy needle unit in order to, first, prevent 
fluid from escaping and, second, to make it possible to create a vacuum in the tissue to be 
biopsied. GMS 202 09 523.8 DE GMS 202 09 525.8 states that the sealing function of the seal 
must be created such that it prevents air from entering or escaping and also prevents fluid from 
escaping. 

Such a seal has led to problems in practice. When inserting the biopsy needle unit into 
the coaxial cannula and during subsequent positioning of the needle unit, the air that has 
penetrated into the coaxial cannula as a result of the insertion process is sealed in and air bubbles 
form that cause problems with the ultrasound or MR images made while the needle is being 
positioned so that precise positioning is not possible due to the air occlusions. 
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BRIEF SUMMARY OF THE INVENTION 

The object of the invention is to solve this problem. 

The invention relates to a coaxial cannula that can be employed in tissue, in which for 
removing tissue are a biopsy needle unit with specimen removal space and a longitudinally 
movable specimen separating device that coaxially encloses the biopsy needle on the exterior 
wall, and whereby the coaxial cannula has on its proximal end a sealing element that encloses the 
space between the interior wall of the coaxial cannula and the exterior wall of the specimen 
separating device. 

The object is attained in that the sealing element releases the air outlet when the needle 
unit is inserted and prevents air from entering after the needle unit has been positioned and a 
vacuum has been created in the biopsy needle interior space. 

Due to such an embodiment of the seal, on the one hand air that has been compressed by 
inserting the needle unit can escape so that no occluded air bubbles are formed and ultrasound or 
MR images are not affected or disrupted. 

The use of an appropriately dimensioned hose that is placed over the proximal end of the 
coaxial hose is a simple, inexpensive, yet effective embodiment of the sealing element. Care 
should be taken that the flexibility of the hose is such that during insertion the suction effect at 
slight underpressure securely closes the gap present between the interior wall of the coaxial 
cannula and the exterior wall of the needle unit. Specifically, this is attained by using suction to 
draw the proximal end, e.g., the interior edge, of the hose against the exterior side of the needle 
unit. For this reason the proximal end of the hose is preferably slightly curved toward the needle 
unit so that when the vacuum is created the projecting part of the hose piece is drawn inward and 
pressed against the exterior surface of the needle unit. Removing the vacuum, the underpressure, 
in the needle hollow space cancels the sealing effect and the gap reopens due to the elasticity of 
the hose. 

However, the sealing element can also be part of the vacuum biopsy device (e.g., in 
accordance with DE GMS 202 04 363), in particular when the biopsy device is equipped with a 
guide roller. In this case a stopper on the distal side at the guide roller is provided that acts as a 
sealer to engage a corresponding coupling bore in the cap of the coaxial cannula. If the sealing 
elements do not enter into the counterpart until just prior to the device being placed onto the 
counterpart into the countercoupling parts, the air can exit first. Thus, the effect does not occur 
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until just before the closing so that no air bubbles or air occlusions disrupt the ultrasound or MR 
images. 

If an intermediate piece is used between the guide roller and the proximal surface of the 
coaxial cap to reduce the penetration depth of the biopsy needle unit, the intermediate piece has 
one coupling piece on the distal side and one on the proximal side so that the stopper of the guide 
roller can, first, act as a seal, and second, the intermediate piece can act as a seal in the coupling 
cap. What is important is that the intermediate space between the needle unit and the coaxial 
cannula is not closed until just prior to the final positioning of the needle unit so that the air can 
escape and is not compressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments are described in detail as follows: 

FIG. 1) Exploded depiction of a coaxial cannula with mandrel 

FIG. 2) Section through the cap of a coaxial cannula (variant A, enlarged) 

FIG. 3) Section through the cap of a coaxial cannula acting together with a guide roller 

on the biopsy device (variant B, enlarged) 

FIG. 4) Section through the coaxial cannula cap using an intermediate piece and a guide 

roller on the vacuum biopsy device 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates a coaxial cannula with mandrel in an exploded drawing. A cap 2 is 
connected to the coaxial cannula tube 1 ("tube" for short). For attaching the tube 1, the latter 
projects into an interior bore 4 of the cap 2 at its proximal end 5 into the cap [sic] (FIG. 2) cap 
(FIG. 2) . For example, a clamping seat holds the proximal tube end 5 in the cap. A sealing 
element 3, e.g., a hose piece, is placed over the proximal tube end 5. For inserting the coaxial 
cannula into the tissue, a mandrel 6 (press-in mandrel) is inserted into the coaxial cannula and 
the mandrel cap 7 is screwed to the cap 2. When assembled, the mandrel tip 8 projects beyond 
the distal end of the tube. 

The coaxial cannula is inserted together with the mandrel into the tissue, e.g., by pressing 
it in, specifically such that, for example by means of ultrasound equipment, the mandrel tip of 
the mandrel is guided to or placed in the vicinity of the tissue to be examined. 
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Once the coaxial cannula has been inserted by means of the mandrel, the mandrel is 
withdrawn and removed; e.g., by unscrewing the connection to the proximal end. In order to 
prevent rotation or a change in the positioned coaxial cannula, surfaces are provided on the 
coaxial cannula in which a fork or clamp that is connected via additional elements engages, e.g., 
to the operating or examining table, so that the coaxial cannula is held in the selected position. 

After the coaxial cannula has been inserted and positioned, and after the mandrel has 
been removed, the needle unit 9 of a vacuum biopsy device with or without an externally 
arranged cutting sleeve 21 (specimen separating device) is inserted into the tube 1 of the coaxial 
cannula (FIG. 2). The needle unit 9 comprises, for example, a hollow needle with a cutting 
sleeve 21 that encloses it coaxially and has a cutting edge on the distal side. However, the needle 
apparatus can also be an exterior hollow needle in the hollow space of which the cutting device 
is coaxially arranged. Instead of the mandrel cap, now the end face, for example of a sterile 
guide roller 13 of the vacuum biopsy equipment, sits against the proximal end face 10 of the cap 
2 (see also FIGS. 3 and 4). After insertion, the end face of the guide roller 13 of the vacuum 
biopsy device sits on the end face 10 of the cap. When the needle unit is inserted, the air that 
penetrated after the removal of the mandrel can at first escape until the sealing lip 1 1 is drawn to 
the exterior surface of the needle unit by a vacuum created in the hollow needle;, i.e., needle; i.e., 
the part of the sealing element that projects beyond the cannula tube on the proximal side is 
designed so that when the needle unit is inserted a slight gap remains open between the sealing 
lip and the exterior surface of the needle unit; this occurs, for instance, by having only one edge 
12 of the sealing lip touch the exterior surface. When a vacuum is created in the hollow space of 
the biopsy needle, the underpressure increases the pressure force so that the sealing lip 11, that 
is, the free hose end, is pressed against the exterior surface of the needle unit, thus preventing the 
entry of more air. 

In the examples illustrated in FIGS. 3 and 4, alternatives for the embodiment of the 
sealing function, the guide roller 13 does not sit flush with the end face 1 1 end face 10 of the cap, 
and there is also no sealing element arranged on the proximal end of the tube 1 , but instead the 
guide roller of the biopsy device has a stopper 14 that is inserted into a coupling counterpart 15 
provided in the cap 2. The stopper seals the exterior surface of the needle unit against the guide 
roller via the seal 16. The cap is sealed against the stopper of the guide roller by means of the 
seal 17. Both seals are designed, for example, as O-rings. Because the stopper is kept very short 
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in its longitudinal extension (e.g. stopper length is 5 mm), the sealing effect does not occur until 
just prior to placing the guide roller on the cap. In other words, the sealing effect does not occur 
until just before the needle tip is positioned. Air that is present in the coaxial cannula can escape 
until the sealing effect occurs. FIG. 4 illustrates the same arrangement as FIG. 3, but in this case 
in order to reduce the penetration depth of the needle unit an intermediate piece 1 8 is inserted 
between cap 2 and guide roller 13. The intermediate piece has on its distal side a stopper 14 that 
is inserted into the coupling counterpiece. The seal between the cap-side coupling counterpiece 
of the coaxial cannula and the stopper 19 occurs via the seal 20 stopper 14 occurs via the seal 19 . 
The stopper 14 of the guide roller is the same as that already described (FIG. 3) and is inserted 
into a coupling counterpiece 20 of the intermediate piece 18, which [coupling cou n terpiece] is 
arranged on the proximal side. The sealing arrangement is the same as that described for FIG. 3. 
In this case, as well, the sealing effect does not occur until just before the tip of the needle unit is 
brought into its final position. This means that the air that has penetrated can escape from the 
hollow cannula during the insertion process. The intent of both solutions is that the air that has 
penetrated into the coaxial cannula when the mandrel is exchanged for the needle unit can escape 
to the greatest extent possible when the needle unit is inserted so that no disruptions occurs 
disruptions occur during the use of ultrasound or MR. 
LIST OF PARTS 

1 ) Coaxial cannula tube (tube) 

2) Cap 

3) Sealing element 

I) Interior bore 

5) Proximal tube end 

6) Mandrel 

7) Mandrel cap 

8 ) Ma n dr el tip 

9) Needle unit 

10) End face of cap 

II) Sealing lip 

12) Edg e 

13) Guide roller 
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1 4 ) Stopper 

1 5) Coupling counterpiece 

1 6) S e al 

17) S e al 


19) Seal 

20) Coupling counterp ieee 

21) Cutting sleeve (specimen separating unit) 
22) 

24) 
25) 
26) 
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